This paper examines the U.S. meat demand impacts of the announced outbreaks of bovine spongiform encephalopathy (BSE) and avian influenza (AI). Findings indicate that beef and chicken demand was negatively affected by BSE and AI disease outbreaks. Specifically, in the short run, U.S. consumers shift demand due to both outbreaks but more so due to domestic disease outbreaks than for outbreaks occurring overseas-the impact of U.S. AI outbreaks is about 0.5% for beef and the impact of U.S. BSE cases is around -0.42% for beef and 0.4% for pork, respectively. Regarding the BSE shock on meat demand, there is a high rate of beef demand adjusted from disturbance to the long-run equilibrium and a lower adjustment rate for chicken demand because of the repeated outbreaks of AI worldwide. In the long run, information related to severe, persistently recurring overseas animal disease outbreaks changes U.S. consumers' meat consumption patterns. Although effects of animal diseases on U.S. meat demand were statistically significant, the magnitudes were small-the impact of WHO reported human death numbers for AI is 0.005% for beef, -0.002% for pork, and -0.006% for chicken and the impact of U.S. BSE cases is 1.1% for pork and -0.7% for chicken.
Introduction
The world has experienced outbreaks of serious animal U.S. is one of the major meat exporters in the international market and has large influence on meat prices. In domestic market, U.S. consumers eat more meat per capita than consumers in almost any other country. Among all types of meat, beef and chicken are the top two animal proteins consumed. When encountering animal diseases, not matter in domestic or international market, the emergent research question is how will it affect consumers' consumption behavior? This paper will investigate three issues. First, what is the impact of media coverage of AI and isolated BSE outbreaks on meat demand in the U.S.? Second, what is the impact across domestic and international outbreaks? Third, what is the difference between short-run and long-run effects of animal disease outbreaks on meat consumption pattern?
This paper is organized as follows. Section 2 is the background introduction of AI and BSE outbreaks along with a literature review; sections 3 and 4 introduce demand models and data, respectively; section 5 interprets results of hypotheses tests and empirical estimation and section 6 concludes.
Background

Disease outbreaks and health risks
AI or "bird flu" is a contagious animal disease (Jin and Mu 2012) . Infections can be divided into two low and high extremes of virulence, namely, highly pathogenic avian influenza (HPAI) and low pathogenic avian influenza (LPAI). LPAI is less contagious and infected species may not carry any symptoms. HPAI virus spreads rapidly with a high mortality rate among infected birds (up to 90-100% within 48 hours) and can spread to humans (Jin and Mu 2012 ). An HPAI type-H5N1 virus spread widely from 2003 to 2008, and reached almost 60 countries in Asia, Europe, and Africa at its peak (Sims and Narrod 2015) . There have been 648 confirmed H5N1 human cases by the end of 2013 that resulted in 384 human deaths, mostly in Southeast Asia (WHO 2014) .
In the United States, avian influenza outbreaks have been sporadic cases of LPAI and one HPAI (H5N2) outbreak in Texas in 2004 (Lee et al. 2005; Pelzel et al. 2006 ). While very rare, two LPAI cases in humans have occurred in the United States. The first was one person involved in bird culling during an outbreak of LPAI-H7N2 in Virginia in 2002 and the second was one case of LPAI-H7N2 in New York in 2003 of unknown exposure origin (CDC 2014) . No human deaths associated with HPAI have been identified in the United States. There has not been a U.S. outbreak of HPAI-H5N1 or HPAI-H7N1.
BSE is commonly known as a mad cow disease and presents a public health concern because occurrences of variant Creutzfeldt-Jakob disease (vCJD) in humans have been linked to the consumption of food containing ingredients derived from BSE-infected cattle (USDA 2013) . BSE was firstly diagnosed in 1986 in the United Kingdom which has had the vast majority of cases worldwide (USDA 2013) . Cumulatively, through the end of 2010, more than 184 500 cases of BSE had been confirmed in the United Kingdom alone in more than 35 000 herds (USDA 2014a). However, the disease has also been detected in many other countries, including four cases in the United States from 2003 to 2012. The first U.S. case of BSE was announced on December 23, 2003 23, (USDA 2013 and resulted in nearly 38 000 pounds of beef being recalled as a safety measure to prevent BSE from entering the U.S. food supply (Crowley and Shimazaki 2005) . Since then, three more BSE cases have been identified in the United States through April 2012; one on June 24, 2005, was identified as the first endemic case of BSE in the United States and the latter two were announced on March 15, 2006 , and April 24, 2012 , respectively (CDC 2014 .
Both AI and BSE are animal diseases that can cause human illness. Generally, it is safe for people to eat properly cooked AI-infected poultry products but there is a risk of AI infection when the virus passes from infected poultry to humans (CDC 2014) . The human form of BSE is called vCJD and those who have eaten BSE-infected bovine products containing brain or central nervous system tissue are thought to be most likely at risk, but there is no evidence of human-to-human transmission of vCJD or AI disease (Ishida et al. 2010) .
Demand models and previous study of animal disease
Due to the potential risk of animal diseases and human health, many studies have investigated the relationship between animal disease and meat demand using demand models. Demand models have long been used for examining consumer behavior given certain assumptions on the relationship between prices and quantities (Deaton and Muellbauer 1980; Piggott and Marsh 2004; Beach and Zhen 2008; Holt and Balagtas 2009) .
To further consider food-safety related effects, demand models have been expanded to incorporate types of demand shifters, including food safety and product recalls (Burton and Young 1996; Piggott and Marsh 2004; Beach and Zhen 2008; Ishida et al. 2010) ; health and diet-related information (Brown and Schrader 1990; Capps and Schmitz 1991; Chang and Kinnucan 1991; Miljkovic and Mostad 2005; Adhikari et al. 2006; Tonsor et al. 2010) ; generic advertising (Piggott et al. 1996; Rickertsen 1998; Verbeke and Ward 2001; Capps and Park 2002) ; precommitted demand (Piggott and Marsh 2004; Tonsor and Marsh 2007) and structural changes (Eales and Unnevehr 1988; Rickertsen 1996; Davis 1997) .
Few demand study has considered joint effects of AI outbreaks and BSE cases on U.S. meat demand. Kuchler and Tegene (2006) analyzed consumers' retail purchases of beef and beef products as a response to the 2003 U.S. BSE case and found consumers purchase patterns are affected no longer than two weeks following the BSE announcements. Beach and Zhen (2008) examined consumer response to newspaper articles on AI in Italy and found that expanded coverage of AI in the news lead to larger reductions in poultry purchases. Ishida et al. (2010) examined the impacts of both AI and BSE events in Japan on meat demand and found reductions in Japanese demand for beef and chicken due to BSE and AI events with BSE having a larger impact.
Except the occurrence of animal diseases, the timing of events also affects consumption behaviors. Mazzocchi (2003) and Mazzocchi et al. (2006) developed a structural time series approach as an alternative to the inclusion of a news coverage index and applied it to model the time series pattern of consumers' responses under multiple and resurgent food scares. Eakins and Gallagher (2003) , Duffy (2003 Duffy ( , 2006 ) derived a two-step dynamic almost ideal demand system (AIDS) model of alcohol and tobacco demand with an error correction term to take care of the time series properties in the data, assuming the cointegration rank of the system equals the number of modeled equations and prices and expenditure were weekly exogenous. Wang and Bessler (2006) used a less assumption-laden error correction model (ECM) based on time series properties allowing prices and expenditures to be endogenous and the cointegration rank to be subject to criteria inference. This paper contributes to the literature in two aspects: (1) It examines impacts of two animal diseases (AI and BSE) on meat demand in the United States and considering events in both domestic and international markets; and (2) it develops a demand model that not only is based on economic theory but also accounts for the time series properties of demand data.
Demand models
The AIDS model and the Rotterdam demand model have been the most commonly applied. According to Eales and Unnevehr (1993) , however, these models often ignored potential simultaneities in meat prices and quantities. As a consequence, their use in applied work may have been inappropriate because quantity supplied was likely to be predetermined, although specification tests did not clearly indicate which model was more appropriate. This leaves the discussion of which model should be used as a purely empirical question.
In this paper, we assume a price-dependent demand system form because in many cases quantities of meats are fixed in the short run due to biological production lags and product perishability (Holt and Goodwin 1997) . Thus, we use an inverse AIDS model or IAIDS as proposed by Eales and Unnevehr (1993) . To that model we add animal disease information indices as shifters in the intercept.
The static IAIDS model
Expanding on Eales and Unnevehr (1993) , the static nonlinear IAIDS model with the inclusion of animal disease indices is written as,
(1)
Where, w i is the budget share of the ith good, AI k is the AI information index in different forms as discussed below, BSE is a dummy variable telling if a BSE case occurred in the United States in a month, and D s is a seasonal dummy; q j is the quantity of good j.
In eqs. (1), (2), and (3), α, β, γ, ρ, λ, and θ are parameters to be estimated. Restrictions of homogeneity and symmetry are needed but involve only the fixed, unknown coefficients and so may be easily tested or imposed (Eales and Unnevehr 1993) . These restrictions include adding up (
, and symmetry (γ ji =γ ij ).
Elasticities from the IAIDS demand model are calculated following Alston (1990, 1991) and flexibilities are their inverse. Following Eales and Unnevehr (1993) , we describe own-quantity flexibilities as the percentage change in the price of the ith good, when the quantity demanded increases by 1%. Thus, demand is inflexible (flexible) if a 1% increase in consumption leads to a greater than (less) than 1% decrease in the marginal consumption value of that commodity. Commodities are termed as gross quantity-substitutes if their cross-quantity flexibility is negative and gross quantity-complements if it is positive (Eales and Unnevehr 1993) . Scale flexibilities measure the percentage change in the normalized price of that meat in response to a proportionate increase in the supply of all meats. Scale flexibility of one commodity is less than -1 for necessities and greater than -1 for luxuries.
The dynamic IAIDS model
The dynamic IAIDS model is based on the static model above (Duffy 2003 (Duffy , 2006 . If we assume quantities and expenditure are weakly exogenous, the dynamic IAIDS model is written as,
, for K=3 and S=3 (6) Where, ∆ represents the first difference operator; ∆w it-1 captures consumers' habits and e it-m 1 is the estimated residual (û i ) from the static IAIDS model with lag m 1 ; e it-m 1 is assumed to be a white noise stationary series process. Γ 1 is the (N-1)×1 vector and Π 1 is the (N-1)×(N-1) matrix and η it is a vector of innovations that may be contemporaneously correlated with each other but are uncorrelated with their own lagged values and uncorrelated with all of the righthand side variables. If Π 1 has rank r 1 with r 1 <N-1, then w t is cointegrated with r 1 cointegrating vectors, reflecting a long-run relationship among variables in the system (Wang and Bessler 2006) . The dynamic IAIDS model that incorporates short-run estimates will be an error correction representation of the generalized static IAIDS model (Duffy 2003 (Duffy , 2006 . This dynamic form allows for disequilibrium in the short run by treating the error term û i from equation (1) as the equilibrium errors and these errors tie the short-run behavior of the dependent variable to its long-run value (Eakins and Gallagher 2003) .
The first-differenced terms on the right-hand side capture short-term disturbances. The error correction term e t-m 1 captures the long-term equilibrium relationship and Π 1 measures the speed of adjustment to the long-run equilibrium where Π 1 =1 indicates instantaneous adjustment. If Π 1 is larger than or close to 1, this implies rapid adjustment and Π 1 substantially smaller than 1 indicates a slower adjustment to the long-term equilibrium. Flexibilities from the dynamic IAIDS model are short-run flexibilities. The difference between the long-run and short-run equilibrium is adjusted by Π 1 , the coefficient of the error correction term.
Data
Demand estimation was done for consumption of beef, pork, chicken, and turkey. Monthly data on retail price and per capita consumption were obtained from the Economic Research Service, United States Department of Agriculture (USDA 2014b) from January 1989 to December 2010. The beef and pork price data give average retail values, and turkey price is measured by the retail value per pound of whole frozen birds. The chicken price is a composite price averaged across whole bird, chicken breast, and chicken legs, weighted by quantity demanded of each.
The per capita consumption data for chicken and turkey are from the USDA Poultry Yearbook. Since the per capita consumption of beef and pork is not available in the USDA Red Meat Yearbook, we divided total retail disappearance of beef and pork by population from U.S. Census Bureau Population Division.
The AI information indices were formed using the LexisNexis Academic search engine. News articles related to AI from up to 50 English-language newspapers worldwide 1 were searched using keywords "avian influenza", "bird flu", "H5N1" or "H7N2" over the period January 1989 to December 2010. The number of news articles in each month was then used to construct AI variables discussed below. In addition, we also searched for news articles associated with AI human cases.
In turn three animal disease indices were constructed. The AI-media coverage, gave the count of AI related stories and was expected to affect both domestic demand and excess demand. (WHO 2014) , which was also anticipated to affect the international market. Table 1 presents summary statistics on the variables. Although the budget share of turkey was relatively small, chicken and turkey were not combined because first, they were difficult to weight and second their relationships with beef and pork are different 2 . Fig. 1 nouncement, there was a drop in beef price. However, the overall effect on meat price was hard to determine because of the interdependent relationships among beef, pork, chicken, and turkey.
Hypotheses tests and empirical results
Hypotheses test of time series properties
Due to the time trend that is apparent in Fig. 1 , the augmented Dickey-Fuller (ADF) test was used to test whether prices and expenditure have unit roots in levels and first differences. Table 2 presents ADF test results showing that turkey budget share, price of beef, pork, and chicken are non-stationary in the levels, while all variables in their first differences are stationary.
One weakness of the ADF test is its potential to confuse structural breaks as evidence of non-stationary. Therefore, the test proposed by Clemente et al. (1998) was used and the results of which are shown in Table 2 . Consistently, tests of most variable levels did not reject the null hypothesis of a unit root with one structural break. All variables in first differences were stationary when a gradual shift in the mean was allowed, suggesting the absence of cointegration. This indicates that the parameter and elasticity estimates in the level could be spurious (Eakins and Gallagher 2003; Mazzocchi 2006) , and that the dynamic demand model would be more appropriate.
There are two popular ways to determine the rank and lag in a dynamic IAIDS model. The conventional approach is a two-step procedure involving likelihood ratio (LR) tests (Park et al. 2008) . This procedure determines the lag length using information matrices, and then determines the rank of cointergration vectors based on a trace test (Johansen 1988) . The disadvantage of this approach is the selection of the rank depending on the selection of the lag. The alternative preferred approach is the model selection method based on information criteria, which determines the lag and rank simultaneously (Phillips and McFarland 1997; Aznar and Salvador 2002; Baltagi and Wang 2007; Park et al. 2008) . Table 3 provides information criteria from model selection approach and results indicated that a lag structure (m 1 ) of 2 and a conintegration vector rank (r 1 ) of 2 has the minimum Hannan and Quinn information criterion (HQIC) loss as well as the minimum Bayesian information criterion (BIC) loss for both subsamples in the dynamic IAIDS model. Thus, the dynamic IAIDS model was estimated with r 1 =2 and m 1 =2 using a one-step, simultaneous, nonlinear seemingly unrelated regression (NLSUR) approach (McElroy et al. 1985) . This method also allows for correlations in the residual variance-covariance matrix, leading to more efficient estimates and the method is more stable and robust with respect to poor initial values (Elder 1997) .
Empirical results from the static IAIDS model
For the static IAIDS model, estimated parameters are presented in Table 4 The AO model captures a sudden change in a series and the IO model allows for a gradual shift in the mean of the series. The null hypothesis is that there is a unit root. ** indicates we cannot accept the null hypothesis of a unit root at the 5% critical value. The same as below.
U.S. AI and BSE outbreaks, and January 1989 to December 2010 to show the overall effects
3 . Since all variables entering the static regression were stationary in first differences, interpreting the results from this regression relies on the residuals being stationary. The ADF test was used to test whether residuals from the static IAIDS equations were stationary and results, also presented in Table 4 , rejected the null hypothesis of a unit root at the 1% confidence level, suggesting residuals are stationary. Thus, we could interpret estimation results as follows.
Considering only the impacts of AI media coverage, the results from the first sample period showed that AI media coverage increased the U.S. pork budget share and had insignificant impacts on other U.S. meat budget shares. It is expected that chicken demand would be negatively affected; however, impacts on chicken demand are insignificant. Two possible explanations: (1) there was no AI outbreaks reported in the United States and there was no confirmed human death resulting from AI as reported by the WHO during this period, and (2) poor consumers are attracted by the reduced chicken prices due to AI outbreaks.
Looking at results from the second sample period, which included U.S. AI outbreaks and human deaths from AI in other parts of the world, we find significantly increased beef demand. The magnitude of the effect on U.S. meat demand was much larger when AI outbreaks occurred in the United States, as would be expected. Pork demand was 2) H Q I C , H a n n a n Q u i n n i n f o r m a t i o n c r i t e r i o n . H Q I C = n log( RSS n )+2kloglog(n), where n is the number of observation and RSS is the residual sum of squares that results from the statistical model. only affected by the numbers of AI human deaths. Chicken demand declined, indicating that beef and chicken were substitutes. U.S. chicken demand was also impacted by AI media coverage with a significant positive effect. This likely reflects the result of reduced demand worldwide and consequent impacts on U.S. chicken exports and price. Although thousands of chickens and turkeys were slaughtered and quarantined when there was an AI outbreak in the United States, the quantity was small compared to the size of U.S. production. With both shifts in domestic supply and demand as well as a shift in excess demand internationally, the slight increase in chicken demand was the aggregate effect. Using the whole sample period, beef demand increased and pork demand decreased as increased numbers of articles of AI media coverage and numbers of WHO reported AI human deaths occurred. Chicken demand declined as the number of WHO reported AI confirmed human deaths increased. Although the impact of WHO reported AI human death numbers on U.S. meat demand were statistically significant, the magnitudes were small: 0.02% for beef, -0.005% for pork, and -0.01% for chicken in the January 1989 to July 2006 period with yet smaller impacts when the whole sample period was used. These results suggested that the impacts of overseas AI human deaths diminished over time.
In addition to the implications of AI on U.S. meat demand, the impacts of BSE cases were also examined. BSE cases increased pork demand and decreased chicken demand in the whole sample period and had insignificant effects on beef, suggesting beef and pork are substitutes. It is possible that the AI effects offset the BSE effects. In the long run, it appeared that the severity and the duration of AI mattered more than the few one-time BSE shocks. Nevertheless, results show that animal disease outbreaks had negative impacts on meat demand. These were consistent with the results found in Beach and Zhen (2008) , in which they examined effects of AI outbreaks on meat demand in Italy and argued that similar but smaller impacts on chicken consumption in the United States would be expected. Table 5 reports the long-run uncompensated own-and cross-price flexibilities, the scale flexibilities, and the appropriate standard errors from the static model. Note that all own-quantity flexibilities were negative and statistically significant, as theoretically expected, indicating beef, pork, and chicken demands in the United States are quantity inflexible. In addition, beef was a quantity-substitute for pork and chicken with all signs negative. Beef was determined to be necessity (scale flexibility <-1) and pork and chicken were determined to be luxuries (scale flexibilities >-1). These results are consistent with Eales and Unnevehr (1993) , in which they found all meats (except pork) to be necessities and are own-price inflexible.
When the AI media coverage flexibility was examined, pork and chicken consumption was increased by media coverage of overseas disease outbreaks before 2004. However, chicken and pork demand reduced when taking account the aggregate effects from shifts in demand and supply from both the domestic and the international markets. Also people may have switched some consumption to pork when the BSE disease outbreaks were announced. Since AI and BSE disease information was overlapping in the time period examined, both possibilities exist in a long-run equilibrium. A short-run analysis may provide insight into which reason was more important.
As expected, information related to human deaths f w β =− + , where δ ij is the Kronecker delta with δ ij =1 if i=j and δ ij =0 if i≠j generated greater attention from people and consequently consumers became more cautious when purchasing meat. In the long term, beef demand increased as the number of WHO confirmed AI human deaths increased, while pork and chicken demand decreased. The decrease in pork demand in the whole period may be associated with the 2009 H1N1 outbreaks in the United States and because it was labeled as "swine flu" (Attavanich et al. 2011) and was not controlled in this study. However, we observed the same pattern of meat consumption responses to AI human deaths in the period before 2009. Domestic disease outbreaks have opposite effects. Pork and chicken consumption reduces when U.S. AI outbreaks while beef and chicken demand reduces when U.S. BSE cases were announced. Table 4 also presents results of model diagnostics. All Durbin-Watson (DW) tests on residuals are statistically insignificant, suggesting there is no serial correlation. In addition, all model estimates give a high R 2 and the root mean squared error (RMSE) is very small, both indicate the static model fits data well.
Empirical results from the dynamic IAIDS model
There are three criteria to determine a preferred long-run equilibrium model (Eakins and Gallagher 2003) that could be used in estimating the dynamic IAIDS model. Frist, whether the estimated flexibilities imply a downward sloping demand curve, which we have observed in Table 5 ; second, whether the regression model passes various diagnostic tests, such as goodness-of-fit and serial correlation, etc.;
third, whether the model indicates a stationary pattern of residuals. Model diagnostics in Table 4 suggested that residuals from the static IAIDS model is stationary and without serial correlation and fits the data well. Thus, this section presents the dynamic IAIDS model estimation results, as reported in Table 6 . Results from the dynamic IAIDS model are consistent to that from the static IAIDS model, except fewer variables are statistically significant and magnitude changes. In the short term, we find that media coverage of AI outbreaks overseas has insignificant effects on demand for all meats. However, consumers' response to animal disease is to increase beef demand by about 0.5% when AI outbreaks are ongoing in the United States and to increase pork demand by about 0.4% and reduce beef demand by about 0.4% when BSE cases are announced by U.S. government. These results show that adverse information from domestic animal disease matters more for short-run meat consumption than does information on disease outbreaks or deaths overseas.
Results also showed shifts in meat demand consumption habits were strong and significant at the 1% confidence level for all three samples, which indicates consumers were persist in their consumption behaviors over time after the 1990s.
The error correction term parameter Π 1 in Table 6 for beef was -12% when there were no AI and BSE cases in the United States, which implies 12% of the disturbance to the long-run equilibrium in the previous period adjusted back to long-run equilibrium in this period. However, with the animal disease outbreaks in the United States, the adjustment rate increases to 30%, indicating a quicker adjustment after domestic disease outbreaks. Compared to AI disease, U.S. consumers have been more aware of and had prior knowledge of the health risk of BSE disease and the safeguards against BSE due to effective information provided by government agencies (e.g., USDA); thus, they behave more rationally.
For chicken demand, 11% of the disturbance to the long-run equilibrium was adjusted when there was only media coverage of AI outbreaks overseas. When there were AI and BSE outbreaks within the United States, the adjustment rate decreased to 0.3 and 4% for later two sample periods, respectively, suggesting there was longer disturbance in demand in response to domestic events, although coefficients are statistically insignificant. Due to massive media coverage of AI outbreaks and increasing numbers of AI human deaths, it would be expected to take a long time for chicken demand to adjust back to the long-run equilibrium. Table 7 gives estimates of short-run own-and cross-price and scale flexibilities. Compared to results in Table 5 , the short-run own-price flexibilities of beef, pork, and chicken were close to their long-run flexibilities but are smaller in magnitudes. This suggests that in short-run, all meats are more own-price flexible. In other words, in long-run, with a 1% increase in meat consumption would lead to a larger changes in its normalized price compared that in short-run. Table 7 also shows that beef is more scale flexible while pork and chicken are less scale flexible. Combined with the error correction coefficients in Table 6 , the quantity frequencies of demand for beef did not move far from the corresponding long-run flexibilities as the adjustment rates were fast. In short-run, outbreaks of AI and BSE in the United States would increase beef and pork consumption, respectively, but the magnitudes are much smaller than that in long-run.
Conclusion
Analyses were done on the economic impacts that animal disease outbreaks (e.g., AI and BSE) and media coverage had on U.S. meat demand. This was done using static and dynamic versions of the IAIDS model, the dynamic one using error correction terms (i.e., dynamic IAIDS) 4 . The results find that beef and chicken demand was negatively affected by BSE and AI disease outbreaks. Specifically, in the short run, U.S. consumers shift demand due to both outbreaks but more so due to domestic disease outbreaks than for outbreaks occurring overseas-the impact of US-AI outbreaks is about 0.5% for beef and the impact of U.S. BSE cases is around -0.42% for beef and 0.4% for pork, respectively. Regarding the BSE shock on meat demand, there is a high rate of beef demand adjusted from disturbance to the long-run equilibrium and a lower adjustment rate for chicken demand because the repeated outbreaks of AI worldwide.
In the long run, information related to severe, persistently recurring overseas animal disease outbreaks changes U.S. consumers' meat consumption patterns. Although effects of animal diseases on U.S. meat demand were statistically significant, the magnitudes were small-the impact of AI human death numbers is 0.005% for beef, -0.002% for pork, and -0.006% for chicken and the impact of U.S. BSE cases is 1.1% for pork and -0.7% for chicken. These findings contribute to the understanding of how consumers respond to animal health outbreaks that also pose a human threat, as well as how media information impacts A most recent study shows that climate change is the factor of the outbreaks of current highly pathogenic avian influenza A virus (HPAI H5N1) in bird and may play a greater role in the future (Mu et al. 2014) , particularly in China. Thus, the examination of AI impacts will have important implication of animal disease prevention and mitigation strategies in countries with higher probably of AI outbreaks in the future.
